Abstract-Patagonicola Packer new genus is described for two species of xeromelissine bee (Hymenoptera: Colletidae) from Patagonian Argentina. One species, P. graveli Packer new species is described; the second species, P. aenigma (Packer) new combination, originally placed in Chilicola Spinola, 1851 subgenus Chilioediscelis Toro and Moldenke, 1979, is designated as the type species. The new genus is superficially most similar to Xenochilicola Toro and Moldenke, 1979 but possesses none of the derived characteristics that were originally used to define that genus. Results of a phylogenetic analysis, based upon 114 morphological characters, are presented and suggest that the new genus is the sister clade to (Geodiscelis Michener and Rozen, 1999 1 Xeromelissa Cockerell, 1926). An illustrated key is provided for the genera of Xeromelissinae and for the two species of Patagonicola.
Introduction
The Xeromelissinae is one of five subfamilies of Colletidae (Hymenoptera), which, other than for a few species in Central America and Mexico, is restricted to South America (Michener 2007) . It currently consists of four genera: Chilicola Spinola, 1851; Geodiscelis Michener and Rozen, 1999 ; Xenochilicola Toro and Moldenke, 1979; and Xeromelissa Cockerell, 1926 . Here I describe a fifth genus: Patagonicola Packer from Patagonian Argentina. The new genus contains one new species, P. graveli Packer, new species, and an additional species previously placed in Chilioediscelis Toro and Moldenke, 1979, a subgenus of the genus Chilicola (Packer and Genaro 2007) although this taxonomic affiliation was soon cast into doubt (Almeida et al. 2008 ). The new genus has some characteristics suggestive of an affinity with both Xenochilicola and Chilicola but does not share the suite of autapomorphies of either genus and is seemingly more closely related to (Geodiscelis 1 Xeromelissa). A revised key for the genera of Xeromelissinae is provided.
Materials and methods
Institutional abbreviations indicating where material is deposited are as follows: MACNMuseo Argentino de Ciencias Naturales, Buenos Aires, Argentina; PCYU -Packer collection at York University, Toronto, Canada.
Two of the specimens of P. graveli described below were captured in a bottle trap. These are 0.5 L plastic water bottles in which the top has been cut off, painted bright yellow or bright blue and replaced, upside-down, into the opening of the bottle, which is then partly filled with fluid, in this case propylene glycol, and partially buried in the ground. Such traps can be left out in the field (in arid locations at least) for weeks at a time.
Some specimens referred to in this paper were cleared to permit observation of internal structures. They were relaxed overnight and then placed in 5% KOH at room temperature for six hours and then transferred to glycerine. Images were taken with a Visionary Digital BK Plus imaging system (Visionary Digital Enterprises, West Hollywood, California, United States of America), using a Canon EOS 40D digital SLR camera (Canon, Ō ta, Tokyo, Japan) and processed with Adobe Photoshop (Adobe Systems, San Jose, California, United States of America). Cleared material was temporarily mounted in KY jelly (Johnson and Johnson, New Brunswick, New Jersey, United States of America) for imaging.
Standard terminology is used for the descriptions; following Genaro and Packer (2005) , Michener (2007) , Packer and Genaro (2007) , and except that the term metapostnotum is used for what is often called the dorsal surface of the propodeum (Brothers 1976) . Terminology for surface sculpture generally follows Harris (1979) and puncture density is expressed in terms of the size of the spaces between them (i) and puncture diameter (d), for example i 5 2d. Abbreviations used are as follows: MODtransverse diameter of median ocellus, OODocellocular distance, IOD -interocellar distance, UOD -upper ocular distance, LOD -lower ocular distance, F followed by a number refers to individual flagellomeres, T and S followed by a number refers to individual metasomal terga and sterna, respectively. Hair length is given in terms of MOD.
The phylogenetic analysis was based upon an extensive data matrix developed for a genericlevel phylogeny of the subfamily and an analysis of the subgenera of Chilicola (Packer 2008). Additional characters are from an ongoing revision of the genus Xeromelissa and study of the genus described herein. The taxa included in the analysis differ from that in the earlier paper as follows. All known species of Xenochilicola and Geodiscelis were included (species included herein not included in , as well as their locality information, are shown in Table 1 ), but the number of representatives of Chilicola was reduced such that only one representative of each subgenus or larger clade between the root for Chilicola and the previous location of P. aenigma (Packer, 2007) on the cladogram was included with the exception of Chilioediscelis for which both of the previously used exemplars were included. The number of outgroup taxa was reduced by eliminating multiple representatives of the Hylaeinae, Euryglossinae, and Scrapterinae. The new suite of taxa rendered many characters from the original matrix uninformative, such as those that previously provided only subgeneric synapomorphies. Such uninformative characters were removed as were those that might be considered as duplications of other characters (Michener 2007: 905) .
Initially, the malar, genal, lower paraocular and supraclypeal areas, and the clypeus were coded as five separate characters. However, increased yellow colouration in some of the xeromelissine lineages seemed to occur in consort as if these changes were not independent. To avoid this potential redundancy, these colour characters were combined into a reduced number of variables using nonredundant linear coding (O'Grady and Deets 1987). This resulted in two ordered multistate characters (see Appendices 1 and 2 for details). All other characters were treated as nonadditive.
The data were analysed with TNT (Goloboff et al. 2003b ) using ratchet, tree fusion and drift routines combined, each with default options except with the random seed set to 0 and the number of times the minimum length tree(s) had to be found set to 100. Successive approximations
Figs. 1-6. Generic characters that separate Patagonicola from other Xeromelissinae. 1. Patagonicola graveli male lower face, frontal view, to show lower paraocular area and anterior tentorial pit. The lower paraocular area does not extend as a strong lobe projecting into the clypeus and the anterior tentorial pit (red line) is seemingly at the end of a short branch from the epistomal suture. 2. Xeromelissa wilmattae Cockerell, 1926 male lower face, frontal view, to show epistomal suture and anterior tentorial pit (note that this is the shortest epistomal lobe found within the two genera Xeromelissa and Geodiscelis). The blue line points to the extension of the clypeus that is laterad of the epistomal lobe (see also Fig. 21 ). The anterior tentorial pit, red line, is along the epistomal suture. 3. Patagonicola aenigma female mesosoma, side view to show posteroventral orientation of episternal groove, the red line parallels the groove. 4 . Chilicola (Oroediscelis) species female mesosoma, side view to show ventral orientation of the groove, the red line parallels the groove. 5. Patagonicola graveli mesosoma, dorsal view to show the elongate metapostnotum (blue line), which is notably longer than the metanotum (red line). 6. Xenochilicola diminuta Toro and Moldenke, 1979, mesosoma, dorsal view to show the short metapostnotum. Red and blue lines as in Fig. 5 . All scale lines 5 0.5 mm.
character weighting (Carpenter 1988 ) was employed using the rescaled consistency index as the weighting function. Group support was assessed using symmetric resampling (Goloboff et al. 2003a ) as implemented in TNT based upon 1000 resampled matrices. The results are shown as GC values, which indicate the proportion of times a given node was found among the resampled matrices minus the proportion of times a different arrangement of the subtended taxa was found. Standard bootstrap frequencies are also reported for the most pertinent nodes and were calculated similarly using TNT. Trees were read into Asado (Nixon 2008) for image generation and character mapping and edited in Microsoft Paint (Microsoft, Redmond, Washington, United States of America). Etymology. The generic name combines Patagonia with cola (a Latin suffix meaning ''dweller'', gender masculine) and refers to the geographic distribution of both known species in the genus.
Patagonicola new genus
Diagnosis. The combination of: (i) epistomal suture not forming a lobe that projects into the clypeus on either side and with short dorsolateral branch leading to anterior tentorial pit ( Fig. 1) , (ii) episternal groove clearly posteroventrally oriented above and below scrobal groove (Fig. 3) , and (iii) metapostnotum longer than metanotum (Fig. 5) is diagnostic among the genera of Xeromelissinae. The first characteristic separates the new genus from Xeromelissa and Geodiscelis, both of which have an elongate epistomal lobe (Fig. 2 , see also Fig. 22 ), the second distinguishes it from Chilicola, which has a vertical episternal groove (Fig. 4) , and the last serves to separate it from Xenochilicola, which has a very short metapostnotum that is shorter than the metanotum (Fig. 6) .
Description. (Figs. 7, 11 ). Pronotum with collar short but distinct, somewhat ,1 MOD in length (Fig. 13) . Preepisternal groove complete, posteroventrally oriented (Fig. 3) .
Female with metatibial spurs unmodified or robust and strongly curved. Dorsal surface of metapostnotum longer than metanotum (Fig. 5) . Metasoma not unusually flattened, apical impressed areas long, , 1 /4 of postgradular length on second tergum. Male metasomal sterna either with transverse ridges on S2-S5 and a pair of lobes on S6 (Fig. 20) or unmodified except for a pair of long, narrow, medially curved processes on S5 (Fig. 15) . S7 with largely dorsally directed short, blunt process (Fig. 16 ). S8 with apical lobe very short, lateral lobe long with narrow elongate posteriorly directed process surpassing apex of apical lobe (Fig. 17) . Gonobase ventroapical lobes well developed, widely separated (Fig. 19 ). Gonocoxite lacking membranous medial lobe. Gonostylus weakly differentiated from gonocoxite, short (Fig. 19) . Penis valve lacking membranous processes.
Natural history. Most specimens of the type species of the genus were obtained from flowers of Adesmia de Candolle (Fabaceae) species. Other than for one specimen that was caught on the ground, all individuals of P. graveli were obtained from traps and no floral host data are available for the species. This species is associated with Adesmia as a floral host and seems to possess the same ''head upwards'' death posture (Fig. 7) that is often associated with specialists on these flowers (Dumesh and Packer 2011) . The robust metatibial claws also seem associated with taxa visiting the tight flowers of Adesmia and may aid purchase as the bees attempt to force entry.
The discussion section below provides a treatment of the taxonomic confusion associated with this species.
Patagonicola graveli new species Etymology. The specific epithet honours the collectors of the type series, Anne-Isabelle and Michael Gravel. It is to be considered a noun in apposition.
Diagnosis. Males can instantly be separated from all other Xeromelissinae by the combination of abundant yellow markings on the metasoma (Fig. 11) and elongate, robust, spinous processes on S5 (Fig. 15 ). The only other xeromelissine with males with yellow markings on the metasoma and processes on S5 (Xenochilicola diminuta Toro and Moldenke, 1979) has the processes much shorter and broader and the overall form of the sternum entirely different (Fig. 18 ). Females can be identified by the combination of orange-red markings on at least the first three metasomal terga ( Fig. 13) , interrupted apical setal bands on T1-T4 ( Fig. 13 ), unmodified metatibial spurs ( Fig. 44 ) and posteroventrally oriented episternal groove (as in Fig. 3 ). Some other female xeromelissines have red markings on the metasoma, but none of them with the metatibial spurs unmodified have hair patches laterally on T1-T3 or T1-T4 with the exception of some species of Chilicola (Heteroediscelis) Toro and Moldenke, 1979. The orientation of the episternal groove (as in Fig. 3 ), along with numerous other morphological features and geography separate P. graveli from those members of Heteroediscelis that possess a red metasoma.
Description. Male. Body length 3.0 mm, forewing length 2.2 mm, head width 0.9 mm.
Colouration. Black, with yellow as follows: labrum, mandible (except apical half copper), clypeus, lower paraocular area to antennal socket, apicoventral spot on scape, pronotal lobe, large spot on tegula, ventral surface of metacoxa, most of metafemur, broad apical rings on mesofemora and metafemora, all tibiae (except for brown mesofemur and metafemur spot on posterior surface at midlength), all tarsi, metasomal terga (except for brown basal bands and translucent pale straw coloured apical impressed areas), metasomal sterna (except S1 suffused with brown); following parts yellow-brown: pedicel, flagellum, ventral surface of all trochanters.
Surface sculpture. Body surface somewhat shiny despite strong microsculpture; labrum lacking microsculpture, i . d; clypeus and supraclypeal area with irregular mostly shallow punctures, i 5 125d; lower paraocular area densely punctate, i E d; frons with dense imbricate microsculpture and shallow widely spaced punctures; vertex microreticulate with deeper denser punctures, i E d; hypostomal area shiny and impunctate; mesoscutum imbricate with shallow punctures varying considerably in size, i E d; scutellum more irregularly punctuate, i 5 125d; metanotum roughened; dorsal surface of metapostnotum with sparse but strong anastomosing rugae; metasoma with irregular shallow punctures.
Pubescence. White, somewhat woolly, mostly short (EMOD) and sparse; denser on gena, posterior margin of pronotum, posterior margin of metanotum and dorsolateral portion of metapostnotum. Slightly longer, simple hairs on scape, legs and metasomal terga. S6 with pair of small apicolateral hair patches.
Structure. Head: Longer than broad (66:56). Labrum short, length to breadth 8:17, apex weakly convex. Mandible slightly more than 2 3 as long as basal depth, subapical tooth long. Clypeus longer than broad (22:20), extending below lower ocular tangent by 0.8 3 its length; epistomal suture sinuate, anterior tentorial pit separated from suture by more than twice pit diameter, at end of groove diverging dorsolaterally from epistomal suture. Subantennal suture outwardly concave, convergent below; supraclypeal area slightly narrowing below, length: basal width:apical width 12:12:10; UOD:LOD 34:29; OOC:IOC 13:7, OOC larger than ocellar diameter (7:5). Upper ocular tangent tangential to lower margin of lateral ocellus. Scape 2.5 3 as long as apical breadth, pedicel longer than broad, F1 slightly longer than broad, F2 slightly shorter than broad, F3-F10 with length and breadth subequal, F11 longer than broad. Gena narrow, ratio to greatest width of compound eye (8:22) in side view. Malar space 2 3 as long as basal depth of mandible. Metasoma: Apical impressed areas of terga .0.25 3 as long as postgradular portion of tergum. S5 with apicolateral spinous process E 0.75 3 as long as S6. S7 with dorsally directed double lobe; lobes short, blunt, closely approximated and deeply incised. S8 with apical process short, rounded; lateral lobe with long, posteriorly directed process extending beyond apex of apical process, spiculum moderately short and narrow, 0.2 3 length of sternum. Genital capsule with gonobase somewhat concave anterodorsally, ventroapical margin with two large well separated lobes; gonocoxite lacking apicomedial lobe; gonostylus weakly differentiated from gonocoxite, short; penis valve strongly curved, lacking membranous lobes.
Mesosoma
Female. As in male, except for usual secondary sexual characteristics and as follows.
Larger, body length 3.4 mm, forewing length 2.8 mm, head width 1.0 mm.
Colouration. Blackish brown, labrum brown, mandible, pedicel and flagellum pale yellowish brown; clypeus with elongate yellow medial mark; all femora with apical yellow ring, protibia with apical and basal rings and entire anterior surface yellow, mesotibia and metatibia with basal and apical yellow rings, tarsi pale yellow suffused with brown, more strongly so proceeding from front to hind leg. Horizontal surface of T1, most of T2 and broad subapical lunate marking on T3 and T4 orange, remainder of terga dark brown except apical impressed areas on T1 and T2 translucent orange, apical impressed areas of remaining terga translucent grey. Apex of S1, all of S2 and base of S3 orange, rest of sterna red-brown.
Surface sculpture. Clypeus and supraclypeal area with punctures somewhat larger and denser than in male; metanotum with large shallow punctures on microsculptured background; metapostnotum with rugae straighter than in male.
Pubescence. Hypostomal hair row single, comprised of long sparse hairs. Probasitarsus with a few long hairs, but not forming a rake, mesotarsus lacking long hairs. Dorsolateral portion of propodeum with elongate woolly hairs 1.5 MOD. Metafemur and metatibia with sparse scopal hairs <2.0 MOD. T1-T4 with apicolateral bands of woolly hairs increasing in breadth on more posterior terga, those on T4 as wide as the space that separates them, T5 and T6 with normal setation, not forming obvious patches or bands. S2 with long scopal hairs <2.5 MOD, not forming corbicula.
Structure. Head (Fig. 14) relatively longer than in male (65:51). Labrum with apical margin convex. Maxillary palpomeres cylindrical (in glycerine, flattened in dried specimens), four labial palpomeres, palpus narrowing to apex. Premental fovea restricted to apical sixth, prementum long and narrow. Clypeus longer than broad (21:18), extending beyond lower ocular tangent by E0.75 3 its length. F1-F9 shorter than wide, F1 and F7-F9 only slightly shorter, F10 longer than wide.
Variation. The size of the yellow clypeal marking in the female varies from a narrow longitudinal oval (Fig. 12) to longer and broader, extending from the base almost to the apex of the clypeus. T4 has a subapical transverse orange band in some females.
Key to the genera of Xeromelissinae
1.
Lower paraocular area extended as a narrow lobe which usually almost attains the apical margin of the clypeus (Fig. 22, see arrow) , if apex of lobe further removed from apex of clypeus then sides of lobe at least almost parallel (Fig. 21) (Fig. 23) . . . . . .3
2.
Maxillary palpus with palpomeres differentiated, apical three narrower and usually shorter than more basal ones (Fig. 22 ) (rarely with only three robust palpomeres (Fig. 24) or palpomeres 1-2 of normal size, 3 and 4 enormously elongate (Fig. 25) ; T1 with small apicolateral patch of hairs ( Fig. 27 ) (often weakly developed, absent in one Peruvian species) and metasomal terga lacking extensive patches of squamate hairs basally (though often with minute silvery hairs as in Fig. 29) (Fig. 26) ; T1 lacking apicolateral hair patches and metasomal terga either with band of squamate hairs basally (Fig. 28) or with only minute silvery hairs (Fig. 29) (Fig. 32) , IF straight then pronotum with dorsal surface at least as long as MOD (Fig. 33) 
4.
Episternal groove usually vertical, rarely slightly posteroventrally oriented (Fig. 34) ; metapleuron comparatively longitudinally oriented (Fig. 35) ; male without apical lobes on S6 and without elongate processes on S5 (exceptionally, with short, paired, subapical, posteroventrally oriented processes on S5 and more elongate processes also present on S4 and metasoma entirely black (Fig. 36) (Fig. 37) ; metapleuron strongly posteromedially oriented (Fig. 38) ; male either with a pair of closely approximated apical lobes on S6 (Fig. 39) or a pair of elongate posteriorly oriented apicolateral spines on S5 (Fig. 40) (processes never present on S4), if spines present then metasoma with abundant pale colouration (Fig. 41) 
Phylogenetic analysis
Characters, character states and references to images for them are given (Appendix 1) with further elaboration of the use of nonredundant linear coding for the two facial colouration characters shown in Appendix 2. The resultant data matrix is given in Appendix 3.
Three equally most parsimonious trees were obtained, with a length of 542 steps, a consistency index of 50 and retention index of 76. One of these trees (Fig. 45) is identical to the single tree found 
5.
Both sexes with metatibial spurs robust and curved (Fig. 42) ; male metasoma dark except for apical impressed areas (Fig. 43) , S5 unmodified, S6 with bilobed apex (Fig. 39) . . . . . . P. aenigma (Packer) Both sexes with metatibial spurs unmodified (Fig. 44) ; male metasoma mostly yellow (Fig. 41 ), S5 with a pair of spine-like processes ( after two rounds of successive approximations character weighting and is considered to be the preferred tree. The strict consensus of the three trees is fully resolved other than for two polytomies deep within the genus Xeromelissa. All xeromelissine genera are monophyletic with Chilicola as sister genus to the remainder, which has the pattern (Xenochilicola (Patagonicola (Geodiscelis 1 Xeromelissa)). Symmetric resampling showed strong support for the monophyly of both Patagonicola and Xenochilicola (GC 5 99 and 95, respectively, bootstrap values 98 and 92), but not for the sister group relationship between Patagonicola and (Geodiscelis 1 Xeromelissa) (GC 5 8, bootstrap value 10). This is not surprising as forcing Patagonicola to be the sister group to Xenochilicola (Geodiscelis 1 Xeromelissa) results in trees that are only four steps longer and forcing Xenochilicola and Patagonicola to be sister groups increases tree length by only two steps.
Monophyly of Patagonicola is indicated by the numerous synapomorphies (see Fig. 46 ), all of which arise as homoplasies elsewhere on the tree or could be considered part of transformation series in multi-state characters. The most convincing among them are as follows: (1) anterior tentorial pit apparently separated from the epistomal suture, at the end of a separate, short, dorsolaterally oriented suture (Fig. 1) (a unique character state); (2) male face below antennae entirely yellow except supraclypeal area black (Figs. 1, 8, 12 ) (this character has one parallelism in C. unicarinata); (3) metasternum between mesocoxae wide (Fig. 47) (with one parallelism within Chilicola); (4) apicodorsal lobes of male S7 short, blunt, dorsally oriented (Fig. 16) widely separated lobes (Fig. 19, see arrow) (a unique character state); (5) female with three or more metasomal terga with lateral hair patches (Figs. 9, 13) (with one parallelism within Chilicola); (6) hypostomal profile convex (Fig. 47) (a highly homoplasious character state) and (7) malar space elongate (Figs. 8, 10 , 12, 14) (also a highly homoplasious character state).
The following synapomorphies support the monophyly of (Xenochilicola 1 (Patagonicola (Geodiscelis 1 Xeromelissa))): Episternal groove clearly posteroventrally oriented (Fig. 3) , metapleuron strongly posteromedially oriented (Fig. 38 ) and male S8 with apical lobe short and rounded (Fig. 17) (although this is reversed in (Geodiscelis 1 Xeromelissa)). Three additional character states support this grouping: male metafemur with yellow; loss of the ventral lobes on the male S7 and female S6 forming an obtuse angle in posterior view. The first of these exhibits parallelism in some species of Chilicola, the S7 character exhibits a reversal to lobe present in Xeromelissa and also exhibits homoplasy in some of the outgroup taxa and the last character state is also found in Colletes.
The monophyly of (Patagonicola (Geodiscelis 1 Xeromelissa)) is supported by four characters states: vertex curved onto occipital area (Fig. 47) ; male gonostylus clearly demarcated from gonocoxite (Fig. 19) ; female scopa on S2 not corbiculate (Fig. 49) ; and facial fovea absent (Figs. 10, 14) . All characters show limited homoplasy within the Xeromelissinae, with one parallelism and one reversal in both the vertexal and gonostylar characters, and one parallelism in each of the other two.
Discussion Almeida et al. (2008) noted the remarkably different phylogenetic positions occupied by the species herein referred to as P. aenigma (Chilicola aenigma in the original) in morphological in comparison to molecular and combined analyses. The morphological analysis suggested that this species belonged to Chilicola subgenus Chilioediscelis, one of the most derived subgenera within the genus. In contrast, the molecular and combined data suggested a closer relationship with the genus Xenochilicola. They further noted that a recently found undescribed species seemed to possess characteristics intermediate between those of P. aenigma and Xenochilicola; that ''undescribed'' species is P. graveli, described above. The morphological matrix analysed herein supports the sister group relationship between P. aenigma and P. graveli but does not support their forming a monophyletic group with Xenochilicola. Xenochilicola was originally described by Toro and Moldenke (1979) who, in their diagnosis of the genus, noted the lack of a distinct concavity to the inner eye margins (Fig. 30) , the sharp dorsal pronotal surface (Fig. 31) , the mostly vertical metapostnotum with the horizontal portion being shorter than the metanotum (Fig. 6) and, in males, the deeply concave posterior margin of S5 (Fig. 18) . All of these features except the metapostnotal character state are apomorphic, although the pronotal character is highly homoplasious. (Fig. 18) , S5 with antecosta missing medially (Fig. 18) (with a parallelism in P. graveli), anterior margin of gonobase deeply concave (Fig. 51) , and galeal comb absent.
Patagonicola has none of the character states that define Xenochilicola. Although P. graveli has a bispinose S5, these processes seem very different to the lobes of S5 found in Xenochilicola, which are formed by the medial concavity to the apical margin of the sternum rather than as outgrowths from it (compare Figs. 15 and 18 ) and are thought not to be homologous. In addition, there are two morphological characters in which the two genera seemingly diverge in state from the condition found in related taxa. Both the metasternum and the apicoventral gonobasal lobes are wider in Patagonicola and narrower in Xenochilicola than in related taxa (the latter are sometimes absent in Xenochilicola as is the case in Fig. 51 ). Consequently, even if Patagonicola and Xenochilicola were to be considered sister taxa, they would both seem to be deserving of generic status.
Figs. 47-52. Phylogenetically important characters discussed in the text (see ''Phylogenetic analysis''). 47. Patagonicola graveli mesosomal venter to show broad metasternum, length and breadth indicated by red and orange lines respectively. 48. Patagonicola aenigma female head, side view, to show curved hypostomal profile that parallels the red curve. 49. Patagonicola graveli female metasomal venter to show lack of corbicular structure to the scopa of S2, red line points to the area where a bald space would be if a corbiculum were to be present (as it is in Fig. 52 ). 50. Xenochilicola mamigna mesosomal venter to show narrow metasternum, length and breadth indicated by red and orange lines respectively. 51. Genital capsule of Xenochilicola diminuta male, ventral view to show angularly concave anterolateral margin of gonobase (red line) and absence of apicoventral median process (blue line) (compare to Fig. 19) . Note that the orientation of the image underestimates the depth of the concavity. 52. Chilicola (Oroediscelis) species female metasomal venter to show corbicular structure to the scopa of S2 (bare medial area indicated by the red line). Scale lines 5 0.5 mm.
The past taxonomic mistreatment of P. aenigma requires some explanation. Packer (2008) and Packer and Genaro (2007) considered this species to be a member of the subgenus Chilioediscelis based upon phylogenetic analysis, a result later contradicted by molecular and combined morphological and molecular analyses (Almeida et al. 2008) . Its placement within Chilicola is now shown to be an error even when only morphological data are included. The error seemingly resulted from a mistake in data entry and four apparent synapomorphies that are now understood to be homoplasies: a broad metasternum, robust metatibial spurs, a noncorbiculate S2 and reduced inner tarsal-claw teeth. The metatibial spur character was considered to be a synapomorphy uniting the subgenera Chilicola and Chilioediscelis and the metasternal character was shared with the clade containing the same two subgenera plus Oediscelis Philippi, 1866 and Heteroediscelis. The other two character states were synapomorphies for the six known species of Chilioediscelis (Willis and Packer 2008). Patagonicola aenigma lacks some of the other apomorphic characteristics expected if it were to belong to Chilioediscelis, such as episternal groove absent below scrobal groove, modified male hind legs and membranous lobes to the penis valves. The discovery of P. graveli results in the placement of P. aenigma in a phylogenetic position, based on morphology, which is more consistent with that suggested by molecular and combined evidence data (Almeida et al. 2008 ).
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Appendix 1
Characters and character states used in the phylogenetic analysis. After the list of states for a character, the original character number in Packer (2008) is given unless the character herein is new. Differences in states used between the present study and the previous one, and errors detected in the earlier study are also given. References to images of the character states are updated from the earlier paper where necessary. Where no citation for a figure is given, the figure number refers to those herein.
Males

Colour
Note on characters 1 and 2. As outlined in the text, the two male facial colour characters were derived from five characters using nonredundant linear coding.
The How these five characters with a total of 12 states were combined into two characters with a total of nine states is shown in Appendix 2. 14. Mandible strong acetabular carina: 0. Absent; 1. Present. fig. 47-4g) ; 5. Extremely elongate (Fig. 22) ; 6. Long and deep (Fig. 21) (Fig. 23) (Fig. 32) (Fig. 12) fig. 6F ). New.
26. Flagellomere 11: 0. At least as long as wide (Fig. 12) (Fig. 33) ; 1. Transversely depressed behind ocellar triangle (Fig. 31) . 5 77.
28. Margin between vertex and occiput: 0. Rounded (Fig. 33 ); 1. Sharp (Fig. 31) . (Fig. 51) ; 6. Moderately long, generally continuing outline of gonocoxite, unevenly narrowed to apex from broad base (Eardley 1996 (Figs. 9,  13) . New, somewhat similar to character 24 for males in Packer (2008).
71. T2: 0. Yellow, narrow, unmargined with orange; 1. Yellow, narrow and narrowly margined with orange; 2. Yellow, narrow, more broadly margined with orange; 3. Yellow band extensive, narrowly margined with orange (Fig. 27) ; 4. Orange covering most of tergum; 5. White; 6. Pale fawn or cream band (Fig. 28) . 7. Broadly dark yellow on a maroon background (Fig. 29) . New, somewhat similar to character 24 for males in earlier paper. Taxa without yellow bands are scored as not applicable for this character.
Pubescence
72. Protarsal rake: 0. Absent; 1. Present. 5 167. 73. Mesotarsal rake: 0. Absent; 1. Weak; 2. Strong, multiple hairs on a tarsomere in a single series (Packer 2005, fig. 2 ); 3. Strong, multiple hairs on a tarsomere in parallel series. 5 170 with state 3 added.
74. Metasomal terga: 0. Patches of hairs absent, hairs sparse (Fig. 29) ; 1. T1 with distinct apicolateral patch, elsewhere hairs short and sparse (Fig. 27) ; 2. T1 and sometimes T2 with apicolateral hairs bands, elsewhere hairs mostly short and sparse; 3. At least T1-T3 with apicolateral bands, elsewhere hairs mostly short and sparse (Figs. 9, 13); 4. All terga covered in long hairs, lacking distinct patches (Proshchalykin and Kuhlmann 2012; fig. 11b ). 5 173.
75. Prepygidial fimbria: 0. Absent; 1. Present. 5 174.
76. Scopa on S2: 0. Complete (Fig. 49 ); 1. Corbiculate (Fig. 52) 78. Malar space, punctures: 0. Basal only, distinct; 1. Throughout, minute and difficult to detect; 2. On anterodorsal portion only, distinct; 3. Throughout, distinct (Fig. 23) ; 4. Absent. This character cannot be scored for species with the malar space absent, where it is scored as not applicable. New. fig. 33-4g ). 5 193.
Structure
